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i?l1^w.lHe]-^5l ^7]^ ^2^o| ^o)| ^ o;it:|. 
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^KNonvolati le ferroelectric memory device} 

£ 1^ ^d-^^^l^ t\^^]]^A]^ q-B^-^ 

£ 2fe -f^i-^^ ^^-fr^^l'^lS.Bl^ €(Cell) 21^^. 

H 3a ^ £ 3bfe ^Bfl7l#oii cc|.^ yl^^-t ^A^^ o^^V 7l§ £Al^ sis 
£ 4fe ^ H}#^^ ^^I'^l'^ll € FeRAM^ 
H 5fe o]^ FeRAM^ ^7|-5lS£. 

£ 6^ A^y.tilEe].oloj Dfl^tijEg^olol ^cj- Afojo^ u}e^i^ Hilll^. 
£ 7a^ £ 7bfe ^^^I^B^^l^iE^^ S^/^ :aol)o^ 2:^^ :^^]]a^ ^ 

420 : 424 , 444 : 



T i 
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440 ; 7l#^|^ 460 : ^Jrii'^^S 

<ii> ^ ^T^^ ^;^l:f. ^].q.o] til^^A^ 7j-«-^^|i3fliE.El:3-^l(FeRAM : 

Ferroelectric Random Access Memory))o11 ^^S, P]^ € "J"^^ ^J"^ 

<12> ^ ^s^^ \3\9\- ^o]^ 1:^^^^ 7j-^^^fl i^lSLsl 2^, FeRAM^ DRAMCDynamic 

Random Access Memory)^£^ ^o]^ ^]^\ ^il, ^^$] ^^(of f t^]o]t] 

<13> FeRAM^ DRAM4 -^^}^ ^ ^, ^M^] ^7.}(:^^7]:iiiB.])9]- ^>v)- 

^^^^s. 9in mn<^s. ^^m?} :^]^]^]^] ^^4. 

<15> s. 1^ ^Tlloll ^tfl ^7]^ ^^o] ^^]# ;^l7l^HH ^} 
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<16> £ 2fe -f^l-^'y €(Cell) S|J.£olc].. 

<i7> £ 21: ^-f (Row) ^^^slfe ^^^s]-^ WL ^ l-eH"^! 

m^^l ^^^el-^ WL ^ #eflo]Be1-^ PL# 7>^^ls^ «oHl=^^ ^^^^ wl:^5}oi 

^LA. A\'=>]^y\ ^^^"^91 WL<^1 ^^^ai wlHel-^ BL^ll ^^^Ife i^^^ B€ 

^ FCl- ^t^H <^1^^- ^^7fl Hfl^lslol ^efl^l^l- T^^j 

dl^^lB^l- S^7l ^^^i^ ^Wim5l-<?1 BL<H1 C-fl<^lBl ^"a-Ol T3lAil^>7l 

<>!» /BL<^l^t€ 7ie^'i^4 tflH t^*H«=>> 

<ia> :E 3a ^ JE 3b^ ^A7]^<^] 7l$^<a- ^^^^^ ^tb 7l§ 

<2o> • :£ 3a<^l ^^]^ y]^"-^^ i^]-S.e| €4 ^^^^^ ^-^ a7]^ ^j-^^^l T^^^lEi 

^^^^1- tilBsl-^ /BLO. /BLl-^l ^^^H ^1^7). 7l^^^5.>H ^]-§^3^:£^ t!" ^J" 
^<^14. RWL^ 7l§€^ ^^-Be^-^^, RPL^ 71^^51 ^eflojee^oi^ z^z^ M-t^-Hfi^-. 
<2i> -£ 3a^ 4-B-5^>fe 

Wl4i^^1^*>^^ ^H^^ ^^1^ cflolEi 'I'olf 'O'S] 
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4^ ^ aa^ ^^sfl^lH ^ tb 7i§ 4^1 htiI ^tUsIo^ Dfla. 

<24> *!:^, ^e^Hl^ t-l]olBl ^4141 p].^^ *j=^M^l7l ^^H ^lf^^ (Hierarchy) wj^ef 

^ ¥2:f- ^^^1^ ^(Current Gain Cell) FeRAM«=>l SiT:^. 

<25> ziBic-11, o]^ «j^^o^ FeRAMofl>H^ ^y\% S-^ ^fl^tf^A-^ 

<26> ^ ^Vt^^ ^zji A>«J-ofl 42]- ;t|l^V^ ^^S^i , i^jS-S] ^i^l" 37] 
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<27> ^7] ^^-^ ^^^*]-7l ^tb ^ 7j-o.^^^]p|]2.El^V^lfe. ^-f (Row) 

^^^^ ^ Di]<eitii:Eg^oi^ ^^^^^ wlmel-^ t^^I- 

<28> S-?-(Row) «<}-*J=-2.^ ^^^51^ 7l§^^efol ^ 7]^f-ellolEe^.oi4^ 7]^^]^^91 

^ 7l§l-^]o]HHl-^^ 7V^^lH^ iJ-^t-a^ ^^^^ 7l#A^y.UlH2}-^ ^ 7]§B)l«yw]:e 

^i-i- ajjs #^3^i-c:>^ ^n^}^ ^I^^^^^^ St^U. 

<3o> ^7l oii2.e144 7]^1<^1 -^l^-^s ^'U^ 3. 

7]9 7}7]X^, 



/■» . • 
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^^^1- ^^^l^B ^^1^^121 -i-tfl ^ T^flfiB^^Jll- ^o^tl: 

^1, 7l^^# Pll'aHlHe}'^]^ Al^o^ 3^71* ^ 91^. 

<33> Plf]./ iE^^ #^*H ^ 1^1-^21^ -^Al<^l« -^^fl^] t!" 

<34> £ 4^ ^^^^5] ^1^ € ^cj-^^ FeRAM# 

-^(420)5il-, 7l§^<a-^ >^1^^>^ 71^-1-^(440)^, pl]2.Sl4-^Sl pll^yl^Hl-^ MBL ^ 
7l^^i^(440)^ 7l$Til}^WlH5}^ RMBL<^1 ^^^>1- ^#^>ol c-llolEil- #^ 

Ajl>,oflff H.(460)^ T^^^^l^ ^1=1-. 
<36> a. si ^1^(420)^ S--f (Row) ^A^Slfe ^^H5l-<?1 WL ^ l-elMB2l-<a PL 

azf, ^:iJE5l-oi WL ^ #eflolBel-'?l PL# 7>Sxl s- aj-^o.^ ^^^^ ^iu.wlBHl-'y SBL 
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<37> zie:|jl, iillS.S^^^(420)fe A^UWlm^l-U SBL<^1 i^lSSl'i(422 
^ititiiEe:j.oi SBL<^1 7]]o]^7} ^^slJi B.i]]<^A)7} ^^1^^ VSS 

(Current Gain Transistor)(424)Sf, ^^1^^ VSS>^^'^1 7]]o]S7} <a^slja ^91^^ 

4€ ^l^HlH&l-*?! 4^ H^^l^i El (426)1- 

<38> i^lH-E^^i(422)^ 7flolB7> ^^^ej-'^l WLi <a^5]ji Sefl<yol Alw.ialHs}^ 

SBLi '^lls]^ ^^^1 e^xl^^Ei TR?}-, :e^^liiEi TR^ ^,^]o]m^9l PL ^}o] 

^] ?ls|]AlEl FCl- S.^^}'^ ¥^^^4. /^l^ ^-8: €^ 4^7fl7> 

<39> 7]^^^«.(440)^ ^-^(Row) «oi-*j=^S ^^^^^ 7]^^]B.^9l m ^ 7l^#eflolE 
s}"?] RPL4, 7W^]^^9l RWL ^ 7l#l-eflolEs]-ol rpl^ wj-f ^^^^ 

7l#>^mtilHe1-^ RSBL ^ 7]^v\]9l^]^^9l RMBLS. hI^^-?! 

<40> ns^JL, 7l^^4(420)fe 7l^Alti.tilHe^^ RBLofl 7>^4(442)4. 

7i§A-iti.tiiHs]-<y RSBL<^1 7iioim7i- ii(^fe s?fl<y)7i- VSS ^ 

^^<^1 £efl^l(i&^ ^^^)7} 7l$p]]o]y]:ge].ol RMBL<^1 

^T^iE^Current Gain Transistor) (444)^. ^^1^^ VSS ■^■^^<^1 7\]o]B7} ^t^3L 7] 
^ulloltilEE^oi MBL<^] sefl^) 9^^^^ £efl«y(^fe aii)7l- ^^^^ Vcc 

^^^'Hl 7l§iiiltlwlEe^o] (446)1- ^^W. 
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^9} RSBL<?11 'd^^^ ^^^^ H^^l^E^ RTR^l-, B^^l^^Ei RTR^ 

^91 RPL ^ojoil y^^^^] ^IsflAiEiRFC* i^^H ^^^^4. ^14 

<42> ti|lJS.2:|^ ^ 7l§4^ B^^1^eK424, 444)^ 4^ NMOS^ t^^sIji, 

/Jla ^-E.-g- a^^li^Pi(426, 446)^ 44 PMOS^ ^€^4. 
<43> f^A$}7ll 4^Sl^i(422)^ 7j-o.^^|^3j|AlE^ FC^ 7l^^i(442)^ ^J-^^^lTlsflAjEi 

RFC4 ^^^-^^ ^^tl- 37]^ ^A^^4, 

<44> ziE]ji, D^^^^B^l-Tll Dll£e1>i^(420)$1 €^<^l^B^^l4iE](424)^ 
(440)5] ^^ol«^xl>:El(424)s}- 37)71- 4^4. 

<45> ^ ^v,^^ 7]^^^(A40)^ ^^<^l^m€4^i^^i(424)^ 37]^ ^^^><^ , ^l^olloi 
mioi] ^s)^ fes] 'roll cll^sl-fe^<a- Vrmbl"1"4 'O'i tfl^^>^ ^"^i- 
Vrmbl"0"^ 4^1^ ^^^^^^^ 7l§^<a-o.^ ^5^^^!-^ ^«^14. ^, 7ie€^(440)4 ^ 
^ols.g^xl>;El(424)^ #(width)4 length)* i:^] £5)^^(420)^ 
4^^-1(424)51 ^4 4S711 S^4fe ^<^1 slefl ^^l^l 7l§^<a-# A^A^^Vrl-. 

<46> j£ 5^ 7l§^«.o:| =7].^^;£o]4. 

<47> j£ 4 ^ c 5^ %2:4^, 7]^t^ 7]^l-ellolH4'y RPL^^l ^^^''] 9l7}^^ 7j-^ 

.^^l7l3lflA]El RFCSl C^lolEl X^^^ ^VEflofl 14E1- 7l§A^H.tilB4^ RSBL^l VrsbL^ 

el 'I'^^l ql-i-^fe ^"y- Vrsbl-i" fee] '0'<^1 ^^tJ- Vrsbl"0"^1 €4. 
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<48> :^^^1^H^;^1:iE-1(444)oll ^^(In)^ tilBBl-^si :^<y- Vrsbl4 

<49> 7ie^)<elHl:Eej.oi RjjBL^ PMOSl- f-*l-<^ ^15]^ 7]^^9l 

^"y- Vrmbl^ 3.71011 u)-El- PMOS(S.H-§- :i.^^1iBl 446)<^1 ^^(Ip)^ 

<50> JE 6^ A-ljH^i^lHBf'^l SBL^ pfl^tilSe]-'?! MBL^ ^-y- a>c]o^ ^t^]!- u|-^^^ 

4. 

<52> 7j-^^^]?l3|lAlE^7> ^ii^^ll A^^tilBel-^ ^^d^ VSBL"1"«^1 l.SV^ ^-^-f- 

^f-^ VmbL"1"^ 1.2V71- ^i:]-. 7j-^^^1?1s|]AlE^o] A-lWiajBSl- 

91^^^ VsBL"0"<^l 1.2^^1 ^-f* <=^1^1:^ Vmbl"0"^ 2.7V71- ^t:^. 

<53> ttffif^i, ^^ti-tilHal-olo] ^oj-^i. AVsBL^ 0M9l^i ^^^^H, ^1 tlalse)-'^^ ^-a-^}- 
AVmbl^ 1.5V71- A^titilHe^oio^ ^oj-^l- AVsBL^ 2.5tifl^ AflAj p].^ §^^v^ 7].;^ 

<54> olafl, feBl -rs)- '0' aHo] 7l§^<a-^ Vsbl^ 1.5V<^l^i Vref=1.9VS1 ^^$\ 7]^ 

<55> :£ 7a% £ 7b^ ^^<^l^m^^1^&|s^ a7l(# 2£fe/^ 2:^^ ^^ll^i ^ 
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<56> ^^^ol^E^xl^f^E^oi i^oS<?ll J^^fe NMOSSl ^(Width)^} ^71- 

<57> S 7a^ 7)^^ioj] c-jjojE^ 'o'oj ^ ^^^^n^n^]^]^^]^^.^ ^^}% 

<58> oflS-S^f^^ ^^^]^^^^]^^(S. 424)^ 37l7> 0.6(#) x0.3(^^l)olJL, 
7lf^f-^$1 ^^ols.^^xliEi(^ 4S] 444)B] a7l7|- 1.2(4) XO.SC^c^l)^ ^^^f^, 
7l$^<a- Vref=1.9V1: ^l^l-/r 9X^% $14. ' 

n^^i^^ 451 444)S1 a7l7> 0.6(4) X0.4(^<^1)S. ^^^V^S, 

7i#^'y- vref=i.9vi: ^ 9X^^ 

<6i>' ^ i^vigo]] xt\.^T^ nf-g-oif JL21-1- 7}^t:1- 

<62> ^;5^D, jl^^ ITIC^ ^^^tn] ;^l2]-*l-7l €-S-*V 71^^'^-^ %V^V 

1^1 SEl €4 3L7]2] ^^^-^^^MS.^^ A>^t>^ 7l^^^ ol^a^Vjl, >^cfl^ o.^ ^ 

^1^31] til-g-^ ^7J-^ - o;^4_ 
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<63> pflS-Sl ^i^rf 3.JJL dlolE-l '0'# ^j-^^^l^S^^lEil- ^>-§-^>^ ^2fl7l 

#ofl Wl^l-o^, <i2|.oll ttl-S, 7lt^SS] i^Sl-l- SX^ w^JL ^^^^ 
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[^^T^-t 11 

Hs1-<?1 oil 71101^7]- ^a^'^l ^^1^€^#^<^1 '^4^Ji ^^^] ^>7l nll^Hl:^e]- 

€ ^H.-g- m^^l^B]!- it^}^ 7l§^i^; 

^oM ^7] 7]^^i^^ 7ll=pll«?lylBef^o)] ^.y- 

B]M ^#3:H tll^lEil- t^^V^ ^Jl^'^^^^l- ^Wi. 

^7l ^7l 71^^011 T^Wl^ 7d-^^^1^5|lAlE^^ ^^^0.5. ^^tb 3. 

711- 7V^1'3^ , 



/^ ■ ■ . . : - 
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3] 

nilS.E]^i:^ ^ ^1-71 7l§^f ^^01s.e^^1Xe:1^ NMOS ^1J1, ^>7l 7l§^|^Sl 
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